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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. It is the composite material characterized by being the laminar composite which comes to contain 
at least one foam layer and at least one additional ingredient layer, and for the charge of foam being 
hardening starch foam, and combining those layers without a binder on that spot. 

2. Composite material given in the 1st term of claim characterized by starch foam containing natural 
starch. 

3. Composite material given in the 1st term of claim or the 2nd term characterized by starch foam 
containing reforming starch. 

4. Composite material given in either of the l-3rd terms of claim characterized by dyeing starch 
foam. 

5. Composite material given in either of the l-4th terms of claim characterized by starch foam 
containing fiber and/or filler. 

6. Composite material given in either of the l-5th terms of claim characterized by making additional 
layer from combination of composition manufactured on that spot in manufacture of sheet from 
textiles, wood flare plate, leather, artificial leather, composition, biopolymer, and metallic material 
from glass, ceramic fiber, and/or mixed textile from paper, the paper board, board, nature, and/or 
synthetic fiber, and composite material and/or film from biopolymer ingredient, and above- 
mentioned ingredient. 

7. Composite material given in either of the l-6th terms of claim characterized by combining 
additional layer at starch foam and one side. 

8. Composite material given in either of the l-7th terms of claim characterized by printing additional 
layer or being able to print. 

9. Composite material given in either of the l-8th terms of claim characterized by additional layer 
consisting of two or more layers. 

10. Composite material given in the 9th term of a claim characterized by locating starch foam among 
two or more layers. 

11. Composite material given in either of the l-10th terms of a claim by which composite material is 
formed in the plate which has a hole. 

12. Composite material given in the 1 1th term of a claim characterized by forming a tooth space in 
the air between the plates which the hole pressed in the plate accumulated. 

13. The charge of package material which comes to contain the laminar composite of a publication in 
either of the 1-1 2th terms of a claim for using especially for a sweet taste object package. 

14. the following processes: a. starch suspension and at least one further charge of a laminated wood 
— a die — introducing — stiffen b. starch foam, coincidence is made to combine it with the further 
charge of a laminated wood, and a laminar composite is formed — making — and -- The manufacture 
approach of a laminar composite given in either of the l-12th terms of a claim which come to 
contain ** which removes a c. this laminar composite from metal mold. 

15. An approach given in the 14th term of a claim characterized by heating a die before Process a. 

16. An approach given in the 14th term of a claim or the 15th term characterized by adding starch 
aqueous suspension in Process a. 

17. An approach given in either of the 14-16th terms of a claim by which it is adding-in Process a- 
dyed starch suspension characterized. 
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18. An approach given in eitTBr of the 14- 17th terms of a claim by which ins pouring-in in Process 
a-starch suspension characterized. 

19. An approach given in either of the 14-18th terms of a claim characterized by carrying out 
pressure foaming of the starch suspension in Process a. 

20. An approach given in either of the 14-19th terms of a claim characterized by adding the further 
ingredient before starch suspension in Process a. 

21. An approach given in either of the 14-20th terms of a claim characterized by the layer which 
added the further ingredient as a liquid and/or a solid-state powder ingredient, manufactured the 
layer at Process a, and was combined with starch foam forming a laminar composite. 

22. An approach given in either of the 14-2 1st terms of a claim characterized by preforming the 
further ingredient first and then introducing into Process a. 

23. An approach given in the 22nd term of a claim characterized by preforming the further ingredient 
on a petri dish. 

It is an approach given in either of the 14-23rd terms of a claim which add the starch suspension 
which comes to contain 24.20 - 45% of granular starch, and 0 - 10% of swelling starch, and water at 
Process a, and are characterized by heating preferably 180-270 degrees C of dies in temperature of 
200-250 degrees C, and Process c performing them after 45 - 75 seconds preferably after 30 - 90 
seconds. 

25. Use of a composite material given in either of the l-12th terms of the claim cold as a heat 
insulation package of a freezing product as packing for avoiding transportation damage as 
assortment equipment of package goods, especially the container for chocolates as a box which can 
be folded as a hot cop for drinks. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

The biodegradability laminar composite which used hardening starch foam as the base, and its 
manufacture approach This invention relates to the biodegradability laminar composite which used 
hardening starch foam as the base, and its manufacture approach. 

Such a composite material can be used as a structural material for wrapping, for example, incubation, 
heat insulation, noise insulation, or impact absorptions. 

Especially the conventional foam wrapping (SUCHIRO form) made from the polystyrene of a food 
grade has a problem especially about the abandonment. Such plastics is not dilapidated as a matter of 
fact, but it is recyclable after a classification. 

In the well-known approach, starch suspension is used instead of plastics. If a liquid part is 
introduced into the die heated once, it will evaporate, and it foams and expands suspension. The 
ingredient is **** in the metal mold between each residence times since it is desiccation and 
hardening while a steam escapes. Next, demetal mold is carried out and a foam product is projected. 
The manufactured foam product to write is dilapidated and can be recycled. Furthermore, they have 
heat insulation nature and heat retaining property with impact absorptivity. However, they have the 
fault that low strength is shown comparatively, unless it has a quite thick wall heavily. They are not 
still more useful for a certain application because of the porous front face. It is difficult to print 
especially to them. 

By contrast, the purpose of this invention is offering high intensity and the easy laminar composite 
of biodegradability which it ** and is characterized by the low cost manufacture approach and many 
applications. 

This purpose is attained by granting the description shown in a claim. 

In the purpose achievement, make starch foam to this invention, stiffen it and it makes a layer form, 
makes coincidence combine the layer with other layers which consist of further charge of a 
laminated wood, and is based on the concept of obtaining the composite material by which the 
laminating was carried out. this — ** — the charge of a laminated wood is unified by starch foam, 
and/or is adjoined and located in foam on one side or both sides, and can be committed as a base 
material and a base material. 
This invention has the following descriptions. 

Starch can be used without the further additive. Various ingredients are combined with starch foam 
and a laminar composite can be formed. Especially the laminar composite is easy to print or dye for 
the charge of a laminated wood. The laminar composite is mechanically stable and the porosity of 
the hardened starch foam shows the outstanding insulation, adiathermic, and electric insulation. It is 
still more effective also in an impact absorption. Printing for the publicity purpose is possible for the 
laminar composite, and since it guarantees adiathermic [ which are required of a sweet taste object / 
the impact absorption and adiathermic ], this invention can be used the most advantageous as 
wrapping for sweet taste objects. 
This invention is explained further below. 

the laminar composite of this invention - at least — the further ingredient and the further ******** - 
- even if few — much more 
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desirable — this — a pan — an ingredient is a flat ingredient by which single-sided covering is 
preferably carried out by starch foam. 

The approach of this invention is nature and/or uses starch suspension containing reforming starch as 
the base. Natural starch may be a source thing like nature or a hybrid form throat, for example, 
originates in grain, such as a potato, a cassava, rice, corn, a wax cone, corn of a high amylose 
content, and wheat, and the fraction from it, barley, or a sorghum. Reforming starch is the derivative 
of starch manufactured physically and/or chemically. The starch suspension mixed with food and a 
color with compatibility is desirable. 

Furthermore, by the approach of this invention, this ingredient comes to contain the combination of 
paper, the paper board, a board, textiles, the flare plate of wood, leather, artificial leather, 
composition, a biopolymer, the film from a metallic material, and the above-mentioned ingredient 
preferably using the further charge of a laminated wood, desirable — this — ** the charge of a 
laminated wood is an even ingredient. The charge of a laminated wood is determined according to 
the final form of laminar composites, such as a package, and it may be introduced into metal mold in 
the state of preliminary molding as a blank, this adds starch suspension — a few is performed 
preferably in front. 

the amount which measured starch suspension in the die by impregnation — it introduces preferably. 
Suspension foams after evaporation into the heated metal mold, and a cavity is filled. Between the 
time amount and between desiccation and a chemical physics hardening process, it combines with 
the further charge of a laminated wood, and starch forms a product, and picks it out from metal mold 
behind as a laminar composite. These processes are promoted by making the internal pressure in a 
die increase, and they are performed, controlling a pressure and temperature preferably. 
When performing this approach suitably, it is a surprising thing that a comparatively high molding 
temperature does not influence the further charge of a laminated wood. This makes it possible to 
print on the further charge of a laminate material especially paper, the paper board, or a board in 
advance of the installation to a die, and subsequent deformation again. If especially starch 
suspension is stuck on the further charge of a laminated wood a piece side, the printing will appear in 
one laminar composite side by the desorption from metal mold. In single-sided pasting of starch 
suspension, the board ingredient which does not contact food on the outside of a package and which 
is recycled can be used at a package of food. 

In order to obtain the ** front faces in which some printings are possible, and in order to raise 
reinforcement, many layers which consist of further charge of a laminated wood can be introduced 
into a die. in this case, starch suspension - this — ** - it is mainly introduced between the layers of 
the charge of a laminated wood. 

By designing a die suitably, the structure can be fabricated to laminar composites, such as opening, a 
cavity, a web, or a rib. This may be significant to the reason of a package and reinforcement. After 
removing from a die, the ingredient can be further processed by deformation, sealing, punching,/, 
and FOMETINGU. 

Desirable use of the approach of this invention is manufacture of wrapping. In this case, you may 
preform the further charge of a laminated wood to the shell for a package. 
Combining the further charge of a laminated wood and starch foam brings about the completion 
goods which have each component of the or larger reinforcement than those addition without close 
association. The composite material by which the laminating was carried out has small specific 
gravity and a comparatively thin wall. Furthermore, it has shock resistance in the heat insulation and 
the heat-re taining-property list by which considerable amelioration was carried out compared with 
conventional plastics, and is antistatic nature. 

For example, additives, such as cold hot or adhesives or plastics, are not needed for association of a 
flat ingredient and starch foam. In addition to the ability to biodegrade and compost, a laminar 
composite is easily recyclable as a result. That is because it can dispose by low cost very much as a 
single ingredient. If especially paper, the paper board, or a board is used as an even ingredient, a 
laminar composite is recyclable in paper, the paper board, or paper board manufacture. 
The property of the laminar composite of this invention enables many use other than a package. For 
example, the ingredient can be used for construction, electronics, and automobile manufacture for 
the insulating (insulation) purpose. Furthermore, if recycle is not possible because of a short life, it 
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can use also for the fashion goods which have quite large stability, such as **** furniture. 
The approach of this invention is explained to a detail by the following using an example. 
Measure automatically, and distribute thinly, the adjuvant of a liquid and a solid-state is made to 
react in an equalization phase, and starch suspension is made from a continuous approach. 
Potatostarch, corn swelling starch, and water exist by the weight ratio of 100:5.2:106 in suspension. 
Furthermore, it has a configuration similar to a waffle baking mold, and the foaming equipment 
which controlled the formal temperature and the formal pressure made of cast iron of a package petri 
dish (schale) which come to contain metal mold is heated at 220 degrees C. The die of shaping 
equipment consists of two parts. The petri dish which preformed is placed as a flat board ingredient 
into a lower metal mold part. Next, a petri dish is filled with 21. 5g starch suspension, and the die of 
two parts is closed. Make starch suspension foam, make it dry, and it is made to harden, and is made 
to combine with the petri dish of a board firmly by it. The package petri dish which the form of a 
laminar composite completed after the residence time for about 70 seconds is removed. 
Foaming equipment is rearrangeable for manufacture of many surface structure objects for a plate 
Mr. laminar composite. This only needs the permutation of the metal mold only made with cast iron, 
various assortment equipment (Sortiereinsatz) for the containers for storing the food (for example, 
chocolate or an egg) which it tends to decompose in pressure-sensitive in order to store the 
classification (for example, screw or small household articles) object of a small product in this way - 
- for example, it can manufacture. 

Shell has the specific weight of 190kg/m3, and has the outstanding package nature. It has high 
intensity and low weight, and has heat insulation, incubation, an impact absorption, and antistatic 
nature. 

It is excellent in paper industry and can be recycled while being able to biodegrade easily and being 
able to compost. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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